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pf 55117 10/5812/93 

..jlffZORec'dPCT/PraoiJUS 2C 



SEQUENCE LIS"] 



<110> BASF Aktiengesellschaf t 



•<120> Cip-protease as target for herbicides 



<130> 20030949 



<160> 33 



<170> Patentln version 3.1 



25 <210> 1 

<211> 591 

<212> DNA 

<213> Arabidopsis thaliana 



35 <220> 

<221> CDS 
<222> (1) . . (591) 
<223> 



45 <400> 1 

atg cct att ggc gtt cca aaa gta cct ttt cga agt cct gga gaa gga 4 8 

Met Pro He Gly Val Pro Lys Val Pro Phe Arg Ser Pro Gly Glu Gly 
15 10 15 

50 gat aca tct tgg gtt gac ata tac aac cga ctt tat cga gaa aga tta 96 

Asp Thr Ser Trp Val Asp He Tyr Asn Arg Leu Tyr Arg Glu Arg Leu 
20 25 30 

ttt ttt tta ggc caa gag gtt gat acc gaa ate teg aat caa ctt att 144 

55 Phe Phe Leu Gly Gin Glu Val Asp Thr Glu He Ser Asn Gin Leu He 
35 40 45 

agt ctt atg ata tat etc agt ata gaa aag gat acc aaa gat ctt tat 192 

Ser Leu Met He Tyr Leu Ser lie Glu Lys Asp Thr Lys Asp Leu Tyr 
60 50 55 60 

ttg ttt ata aac tct cct ggt gga tgg gta ata tct gga atg get att 240 

Leu Phe He Asn Ser Pro Gly Gly Trp Val He Ser Gly Met Ala He 

65 70 75 80 



tat gat act atg caa ttt gtg cga ccc gat gta cag aca ata tgc atg 288 
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Tyr Asp Thr Met Gin Phe Val Arg Pro Asp Val Gin Thr lie Cys Met 
85 90 95 

gga ttg gcc get tea ata gca tec ttt ate eta gtc gga gga gca att 
Gly Leu Ala Ala Ser lie Ala Ser Phe lie Leu Val Gly Gly Ala lie 
100 105 110 

ace aaa cgt ata gca ttc cct cac get agg gta atg ate cat caa ccc 
Thr Lys Arg lie Ala Phe Pro His Ala Arg Val Met lie His Gin Pro 
115 120 125 

get agt teg ttt tat gag gca caa acg gga gaa ttt ate ttg gaa gcg 
Ala Ser Ser Phe Tyr Glu Ala Gin Thr Gly Glu Phe lie Leu Glu Ala 
130 135 - 140 

gaa gaa tta ctt aaa ctt cgc gaa acc ate aca agg gtt tat gta caa 
Glu Glu Leu Leu Lys Leu Arg Glu Thr lie Thr Arg Val Tyr Val Gin 
145 150 155 ' 160 

aga acg ggc aaa cct ata tgg gtt ata tec gaa gac atg gaa egg gat 
Arg Thr Gly Lys Pro lie Trp Val lie Ser Glu Asp Met Glu Arg Asp 
165 170 175 

gtt ttt atg tea gca aca gaa gcc caa get cat gga att gtt gat ctt 
Val Phe Met Ser Ala Thr Glu Ala Gin Ala His Gly lie Val Asp Leu 
180 185 190 

gta gcg gtt caa taa 
Val Ala Val Gin 
195 



<210> 2 

<211> 196 

<212> PRT 

<213> Arabidopsis thai i ana 



<400> 2 

Met Pro lie Gly Val Pro Lys Val Pro Phe Arg Ser Pro Gly Glu Gly 
1 5 10 15 



Asp Thr Ser Trp Val Asp lie Tyr Asn Arg Leu Tyr Arg Glu Arg Leu 
20 25 30 



Phe Phe Leu Gly Gin Glu Val Asp Thr Glu lie Ser Asn Gin Leu He 
35 40 45 



Ser Leu Met He Tyr. Leu Ser He Glu Lys Asp Thr Lys Asp Leu Tyr 
50 55 60 



Leu Phe He Asn Ser Pro Gly Gly Trp Val He Ser Gly Met Ala He 
65 70 " 75 80 
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Tyr Asp Thr Met Gin Phe Val Arg Pro Asp Val Gin Thr lie Cys Met. 

85 90 95 



Gly Leu Ala Ala Ser lie Ala Ser Phe lie Leu Val Gly Gly Ala lie 
100- 105 110 



Thr Lys Arg He Ala Phe Pro His Ala Arg Val Met He His Gin Pro 
115 120 125 



Ala Ser Ser Phe Tyr Glu Ala Gin Thr Gly Glu Phe He Leu Glu Ala 
130 135 140 



Glu Glu Leu Leu Lys Leu Arg Glu Thr He Thr Arg Val Tyr Val Gin 
145 150 155 160 



Arg Thr Gly Lys Pro He Trp Val He Ser Glu Asp Met Glu Arg Asp 
165 170 * 175 



Val Phe Met Ser Ala Thr Glu Ala Gin Ala His Gly He Val Asp Leu 
180 - 185 190 



Val Ala Val Gin 
195 



<210> 3 

<211> 1024 

<212> DNA 

<213> Nicotiana tabacum 



<220> 

<221> CDS 

<222> (11) . . (877) 

<223> 



<400> 3 

gcggccgcta atg gcg gtc act ttt ccg ace acc tct tec teg tat eta 
Met Ala Val Thr Phe Pro Thr Thr Ser Ser Ser Tyr Leu 
15 10 

cac teg aga act aaa gtc cct cag cct tct tta age tgc gee age aaa 
His Ser Arg Thr Lys Val Pro Gin Pro Ser Leu Ser Cys Ala Ser Lys 
15 20 25 

gtt ttt gtc gga tta aga age caa tct cct aat tct tat ggg att gca 
Val Phe Val Gly Leu Arg Ser Gin Ser Pro Asn Ser Tyr Gly He Ala 
30 35 40 45 
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4 



gcg tct aat gta aat gtt gaa ttt cac aat aga gtg tac aga agt att 

Ala Ser Asn Val Asn Val Glu Phe His Asn Arg Val Tyr Arg Ser lie 
50 55 60 

gaa tec gga act aga gac agt aaa cca aca cgt gta cga gtt tec atg 

Glu Ser Gly Thr Arg Asp Ser Lys Pro Thr Arg Val Arg Val Ser Met 
65 70 75 

atg ccc att ggg aca cca aga gta ccc tac aga aat cca act gag gga 

Met Pro lie Gly Thr Pro Arg Val Pro Tyr Arg Asn Pro Thr Glu Gly 

80 ' 85 90 

aca tgg cag tgg gtt gat ttg tgg aat get ctt tac cgt gaa cgt gtt 

Thr Trp Gin Trp Val Asp Leu Trp Asn Ala Leu Tyr Arg Glu Arg Val 

95 100 105 

att ttc ate gga caa cac ata gat gaa gaa ttt age aac cag ata ttg 

lie Phe lie Gly Gin His lie Asp Glu Glu Phe Ser Asn Gin lie Leu 
110 115 120 125 

gca aca atg ctg tat ctt gac agt att gat gat tec aag aag etc tac 

Ala Thr Met Leu Tyr Leu Asp Ser lie Asp Asp Ser Lys Lys Leu Tyr 
130 • 135 * 140 

ctg tat ate aat ggc cct ggt ggt gat eta act cca age atg gee ate 

Leu Tyr lie Asn Gly Pro Gly Gly Asp Leu Thr Pro Ser Met Ala He 
145 150 155 

tac gac aca atg caa agf ctt aaa agt get gtt ggc ace cat tgt gtg 

Tyr Asp Thr Met Gin Ser Leu Lys Ser Ala Val Gly Thr His Cys Val 

160 . 165 "* 170 

ggc tat gee tac aat ctt gee ggt ttt ctt ctt get get gga gaa aag 

Gly Tyr Ala Tyr Asn Leu Ala Gly Phe Leu Leu Ala Ala Gly Glu Lys 

175 180 185 



ggc aat cga ttt gca atg cct- ctt tea agg att gca eta caa tct cca 
Gly Asn Arg Phe Ala Met Pro Leu Ser Arg He Ala Leu Gin Ser Pro 
190 195 200 205 



get gga get gcg cgc gga cag get gat gat att cgc aat gaa gca gat 
Ala Gly Ala Ala Arg Gly Gin Ala Asp Asp He Arg Asn Glu Ala Asp 
210 215 220 

gaa ctt etc aga att aga gat tac ctt ttc aag gag ttg get gag aag 
Glu Leu Leu Arg He -Arg Asp Tyr Leu Phe Lys Glu Leu Ala Glu Lys 
225 * 230 235 



aca ggc cag cct gtt gaa aag gtt cac aag gat tta agt egg atg aag 
Thr Gly Gin Pro Val Glu Lys Val His Lys Asp Leu Ser Arg Met Lys 
240 245 250 

cga etc aat get caa gaa get. ctt gaa tat ggt ctt ata gac cgt ata 
Arg Leu Asn Ala Gin Glu Ala Leu Glu Tyr Gly Leu He Asp Arg He 
255 260 * 265 

gtt agg cct ccc cgt att aag gca gat get cca cga aag gat ace aca 
Val Arg Pro Pro Arg He Lys Ala Asp Ala Pro Arg Lys Asp Thr Thr 
270 275 280 285 

gca ggt ctt ggt tagtccatac acategtata atttatggct gatagtggtt 
Ala Gly Leu Gly 
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gtacgacttg cagtgttatt ttgcaatttc ttttgtttaa tctacatatt gaactctttt 
gatctactta ttcaaaaaca tgaaatcctg agcagactag cggccgc 

<210> 4 
<211> 289 
<212> PRT 

<213> Nicotiana tabacum 

<400> 4 * 

Met Ala Val Thr Phe Pro Thr Thr Ser Ser Ser Tyr Leu His Ser Arg 
15 10 15 



Thr Lys Val Pro Gin Pro Ser Leu Ser Cys Ala Ser Lys Val Phe Val 
20 . 25 30 



Gly Leu Arg Ser Gin Ser Pro Asn Ser Tyr Gly lie Ala Ala Ser Asn 
35 40 45 



Val Asn Val Glu Phe His Asn Arg Val Tyr Arg Ser lie Glu Ser Gly 
50 55 60 



Thr Arg Asp Ser Lys Pro Thr Arg Val Arg Val Ser Met Met Pro lie 
65 70 75 80 



Gly Thr Pro Arg Val Pro Tyr Arg Asn Pro Thr Glu Gly Thr Trp Gin 
85 90 95 



Trp Val Asp Leu Trp Asn Ala Leu Tyr Arg Glu Arg Val lie Phe lie 
100 105 110 



Gly Glri His lie Asp Glu Glu Phe Ser Asn Gin lie Leu Ala Thr Met 
115 120 125 



Leu Tyr Leu Asp Ser lie Asp Asp Ser Lys Lys Leu Tyr Leu Tyr lie 
130 135 140 



Asn Gly Pro Gly Gly Asp Leu Thr Pro Ser Met Ala lie Tyr Asp Thr 
145 150 155 160 



Met Gin Ser Leu Lys Ser Ala Val Gly Thr His Cys Val Gly Tyr Ala 
165 170 175 



Tyr Asn Leu Ala 
180 



Gly 



Phe Leu Leu Ala Ala Gly Glu Lys Gly Asn Arg 
185 190 
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Phe Ala Met Pro Leu Ser Arg lie Ala Leu Gin Ser Pro Ala Gly Ala 
195 200 205 



Ala Arg Gly Gin Ala Asp Asp lie Arg Asn Glu Ala Asp Glu Leu Leu 
210 215 220 



Arg lie Arg Asp Tyr Leu Phe Lys Glu Leu Ala Glu Lys Thr Gly Gin 
225 230 235 240 



Pro Val Glu Lys Val His Lys Asp Leu Ser Arg Met Lys Arg Leu Asn 
245 250 255 



Ala Gin Glu Ala Leu Glu Tyr Gly Leu lie Asp Arg lie Val Arg Pro 
260 265 270 



Pro Arg lie Lys Ala Asp Ala Pro Arg Lys Asp Thr Thr Ala Gly Leu 
275 280 " ' 285 



Gly 

<210> 5 

<211> 1124 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (2) . . (931) 

<223> 



<400> 5 

a atg gag atg agt ttg cgt etc get tea tct tea ace tea aac cca att 

Met Glu Met Ser Leu Arg Leu Ala Ser Ser Ser Thr Ser Asn Pro lie 
1 5 10 15 

tgt eta eta aac cct gga aaa aac ctt aat ttc cca ate cga aac cat 
Cys Leu Leu Asn Pro Gly Lys Asn Leu Asn Phe Pro lie Arg Asn His 
20 25 30 

aga ate cct aaa act teg aaa ccc ttt tgc gtt agg tct tea atg age 
Arg He Pro Lys Thr Ser Lys Pro Phe Cys Val Arg Ser Ser Met Ser 
35 40 45 



ttg tct aaa cca ccc aga caa acc tta tct agt aac tgg gat gta tct 
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Leu Ser Lys Pro Pro Arg Gin Thr Leu Ser Ser Asn Trp Asp Val Ser 
50 55 60 

age ttc tec att gat tec gtt get caa tct cct tea aga etc cca agt 
Ser Phe Ser lie Asp Ser Val Ala Gin Ser Pro Ser Arg Leu Pro Ser 
65 70 75 80 

ttc gaa gaa etc gat ace acc aac atg ttg etc cgt caa aga ate gtc 
Phe Glu Glu Leu Asp Thr Thr Asn Met Leu Leu Arg Gin Arg lie Val 
85 90 95 

ttt ttg ggt . tct cag gtt gat gat atg acg gcg gat ttg gtt ata agt 
Phe Leu Gly Ser Gin Val Asp Asp Met Thr Ala Asp Leu Val lie Ser 
100 105 110 

cag eta ttg tta eta gat get gag gac tea gaa aga gac att acg ctt 
Gin Leu Leu Leu Leu Asp Ala Glu Asp Ser Glu Arg Asp lie Thr Leu 
115 120 125 

ttt ate aat tea ccc ggt gga tct att act get ggg atg gga ata tat 
Phe He Asn Ser Pro Gly Gly Ser He Thr Ala Gly Met Gly He Tyr 
130 135 140 

gat gca atg aaa caa tgt aag gcg gat gta tct act gtt tgc tta ggg 
Asp Ala Met Lys Gin Cys Lys Ala Asp Val Ser Thr Val Cys Leu Gly 
145 150 155 160 

tta get gca tct atg ggt gcg ttt ctt ctt get tct ggt tea aaa ggg 
Leu Ala Ala Ser Met Gly Ala Phe Leu Leu Ala Ser Gly Ser Lys Gly 
165 170 175' 

aaa egg tat tgt atg cct aac tct aaa gtt atg ate cat cag cca ctt 
Lys Arg Tyr Cys Met Pro Asn Ser Lys Val Met He His Gin Pro Leu 
180 185 190 

ggt act get gga ggc aaa gca acg gaa atg age ata cgt ata aga gaa 
Gly Thr Ala Gly Gly Lys Ala Thr Glu Met Ser He Arg He Arg Glu 
195 200 205 

atg atg tac cac aag att aaa ctt aac aaa ate ttc tct aga ate act 
Met Met Tyr His Lys He Lys Leu Asn Lys He Phe Ser Arg He Thr 
210 215 220 

ggg aag cct gaa tea gag ate gaa agt gac aca gac cgt gat aac ttc 
Gly Lys Pro Glu Ser Glu He Glu Ser Asp Thr Asp Arg Asp Asn Phe 
225 230 235 240 

ttg aat cca tgg gag gcg aaa gaa tat ggt ttg ate gac get gta ate 
Leu Asn Pro Trp Glu Ala Lys Glu Tyr Gly Leu He Asp Ala Val He 
245 250 255 

gat gat ggg aaa ccg gga eta ate get cca att gga gat ggt act cct 
Asp Asp Gly Lys Pro Gly Leu He Ala Pro He Gly Asp Gly Thr Pro 
260 265 270 

cct cct aaa acc aaa gtc tgg gat ctt tgg aaa gtc gaa gga acc aag 
Pro Pro Lys Thr Lys Val Trp Asp Leu Trp Lys Val Glu Gly Thr Lys 
275 280 285 

aaa gac aac act aac ttg cca tct gag cgc tec atg aca cag aat ggt 
Lys Asp Asn Thr Asn Leu Pro Ser Glu Arg Ser Met Thr Gin Asn Gly 
290 295 300 



tat gee gee att gaa tag aactgttgtt geagegttta cgecttttat 
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Tyr Ala Ala lie Glu 
305 

atgttattct ggtggtacct gtaaccatat aacgttgcat ttcctgtgtt tgtaccattt 1021 

5 

ctctgataga ttttggaata atttgaaggc aaagatagat tattgtgtag agagctacaa 1081 
atttaatgat aaattgatca tcagcactgg aaagctaaaa aaa 1124 

10 

<210> 6 
<211> 309 
15 <212> PRT 

<213> Arabidopsis thaliana \ 

20 

<400> 6 

Met Glu Met Ser Leu Arg Leu Ala Ser Ser Ser Thr Ser Asn Pro lie 
15 10 15 

25 

Cys Leu Leu Asn Pro Gly Lys Asn Leu Asn Phe Pro lie Arg Asn His 
20 25 30 

30 

Arg lie Pro Lys Thr Ser Lys Pro Phe Cys Val Arg Ser Ser Met Ser 
35 40 45 

35 Leu Ser Lys Pro Pro Arg Gin Thr Leu Ser Ser Asn Trp Asp Val Ser 
50 55 60 

Ser Phe Ser lie Asp Ser Val Ala Gin Ser Pro Ser Arg Leu Pro Ser 
40 65 70 75 80 

Phe Glu Glu Leu Asp Thr Thr Asn Met Leu Leu Arg Gin Arg lie Val 
85 90 95 

45 

Phe Leu Gly Ser Gin Val Asp Asp Met Thr Ala Asp Leu Val lie Ser 
100 105 110 

50 

Gin Leu Leu Leu Leu Asp Ala Glu Asp Ser Glu Arg Asp lie Thr Leu 
115 120 125 

55 Phe lie Asn Ser Pro Gly Gly Ser lie Thr Ala Gly Met Gly lie Tyr 
130 135 140 

Asp Ala Met Lys Gin Cys Lys Ala Asp Val Ser Thr Val Cys Leu Gly 
60 145 150 155 160 

Leu Ala Ala Ser Met Gly Ala Phe Leu Leu Ala Ser Gly Ser Lys Gly 
165 170 175 
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Lys Arg Tyr Cys Met Pro Asn Ser Lys Val Met lie His Gin Pro Leu 
180 185 190 

Gly Thr Ala Gly Gly Lys Ala Thr Glu Met Ser lie Arg lie Arg Glu 

195 . • 200 205 

Met Met Tyr His Lys lie Lys Leu Asn Lys lie Phe Ser Arg He Thr 

210 215 220 



Gly Lys Pro Glu Ser Glu lie Glu Ser Asp Thr Asp Arg Asp Asn Phe 
225 230 235 240 



Leu Asn Pro Trp Glu Ala Lys Glu Tyr Gly Leu He Asp Ala Val He 
245 250 255 



Asp Asp Gly Lys Pro Gly Leu He Ala Pro He Gly Asp Gly s Thr Pro 
260 265 270 

Pro Pro Lys Thr Lys Val Trp Asp Leu Trp Lys Val Glu Gly Thr Lys 
275 280 285 

Lys Asp Asn Thr Asn Leu Pro Ser Glu Arg Ser Met Thr Gin Asn Gly 
290 295 300 

Tyr Ala Ala He Glu 
305 

<210> 7 

<211> 1183 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (3) . . (902) 

<223> 



<400> 7 

ct ttc ttc ttc ttc get tea gee atg gga acc eta tct etc tea tct 

Phe Phe Phe Phe Ala Ser Ala Met Gly Thr Leu Ser Leu Ser Ser 
1 5 10 15 

tct etc aaa cct tea etc gtt tea tea aga etc aat tea tct tec tec 
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Ser Leu Lys Pro Ser Leu Val -Ser Ser Arg Leu Asn Ser Ser Ser Ser 
20 25 30 

gca tct tct tct teg ttt cct aaa cca aac aat etc tac etc aaa ccc 

Ala Ser Ser Ser Ser Phe Pro Lys Pro Asn Asn Leu Tyr Leu Lys Pro 
35 40 45 

acc aaa etc att tea cca cct etc aga aca act tea cca teg cca ttg. 

Thr Lys Leu lie Ser Pro Pro Leu Arg Thr Thr Ser Pro Ser Pro Leu 
50 55 60 

aga ttc gee aat get tea ate gag atg teg cag aca cag gaa tea get 

Arg Phe Ala Asn Ala Ser lie Glu Met Ser Gin Thr Gin Glu Ser Ala 

65 70 75 

att cgc gga get gaa tct gac gtc atg ggt ctt etc ctt agg gaa cga 

lie Arg Gly Ala Glu Ser Asp Val Met Gly Leu Leu Leu Arg Glu Arg 
80 85 90 95 

ate gtc ttt etc ggt agt agt ate gac gat ttc gtc get gat get att 

lie Val Phe Leu Gly Ser Ser lie Asp Asp Phe Val Ala Asp Ala lie 
100 105 110 

atg agt cag ttg ctt etc tta gat get aaa gat cca aag aaa gat ate 

Met Ser Gin Leu Leu Leu Leu Asp Ala Lys Asp Pro Lys Lys Asp lie 
115 120 " 125 

aaa etc ttt ate aat tct cct ggt ggt tct etc agt gca acc atg get 

Lys Leu Phe lie Asn Ser Pro Gly Gly Ser Leu Ser Ala Thr Met Ala 
130 135 140 

ata tac gat gtg gtt cag ctt gtg aga get gat gtt teg acg att get 

He Tyr Asp Val Val Gin Leu Val Arg Ala Asp Val Ser Thr He Ala 

145 150 155 

ctt ggc att get gca tea aca get teg att att ctt ggt gcg gga act 

Leu Gly He Ala Ala Ser Thr Ala Ser He He Leu Gly Ala Gly Thr 
160 165 170 175 

aaa ggc aag cgc ttt get atg ccc aac acg agg ata atg att cat caa 

Lys Gly Lys Arg Phe Ala Met Pro Asn Thr Arg He Met He His Gin 
180 185 190 

cct ctt gga ggt gca age ggt caa get ata gat gtt gag att caa get 

Pro Leu Gly Gly Ala Ser Gly Gin Ala He Asp Val Glu He Gin Ala 
195 200 205 

aag gaa gtt atg cat aac aag aac aat gtc acc age att ate gcg gga 

Lys Glu Val Met His Asn Lys Asn Asn Val Thr . Ser He He Ala Gly 
210 215 . 220 

tgt act agt cga teg ttt gag cag gtt ctg aaa gat att gat agg gac 

Cys Thr Ser Arg Ser Phe Glu Gin Val Leu Lys Asp He Asp Arg Asp 

225 230 235 

egg tac atg tct cca att gaa gca gtt gag tat ggt tta att gat gga 

Arg Tyr Met Ser Pro He Glu Ala Val Glu Tyr Gly Leu He Asp Gly 
240 245 250 255 

gtt att gat gga gac age att att cct ctt gaa cct gtt cct. gat aga 

Val He Asp Gly Asp Ser He He Pro Leu Glu Pro Val Pro Asp Arg 
260 265 270 

gtg aaa ccg aga gta aac tac gag gag att age aag gat ccg atg aaa 
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Val Lys Pro Arg Val Asn Tyr Glu Glu lie Ser Lys Asp Pro Met Lys. 
275 280 285 

ttc ttg act ccc gag ata cct gat gat gag ate tac taa agccaagctc 912 
5 Phe Leu Thr Pro Glu lie Pro Asp Asp Glu lie Tyr 
290 295 



15 



gtctagaagc 


agggatcttc 


aaatgtgact 


aagactagca 


gtttcgagga 


aaagctcaat 


972 


ttcttctgcg 


gttactggta 


ttggctttgc 


gaaaccgaag 


ctggtagtac 


ttggcttttg 


1032 


tatctcatat 


ttcagttgtt 


cagaaaataa 


ttgttcttta 


aatcactctg 


ttttgaggaa 


1092 


aatgacttaa 


agaagctgta 


gttatctcgt 


ttatgacaat 


cccttcaagt 


gtttaatgga 


1152 


ttcaagaagt 


atcagtcagt 


atttttgtgg 


t 






1183 



20 



<210> 8 

<211> 299 

<212> PRT 

25 <213> Arabidopsis thaliana 



30 



<400> 8 

Phe Phe Phe Phe Ala Ser Ala Met Gly Thr Leu Ser Leu Ser Ser Ser 
1 5 10 15 



35 Leu Lys Pro Ser Leu Val Ser Ser Arg Leu Asn Ser Ser Ser Ser Ala 
20 25 30 

Ser Ser Ser Ser Phe Pro Lys Pro Asn Asn Leu Tyr Leu Lys Pro Thr 
40 35 40 45 

0%f Lys Leu lie Ser Pro Pro Leu Arg Thr Thr Ser Pro Ser Pro Leu Arg 

^ 50 55 60 



45 



50 



Phe Ala Asn Ala Ser lie Glu Met Ser Gin Thr Gin Glu Ser Ala lie 
65 70 75 80 



Arg Gly Ala Glu Ser Asp Val Met Gly Leu Leu Leu Arg Glu Arg lie 
85 90 95 

55 Val Phe Leu Gly Ser Ser lie Asp Asp Phe Val Ala Asp Ala lie Met 
100 105 110 



Ser Gin Leu Leu Leu Leu Asp Ala Lys Asp Pro Lys Lys Asp lie Lys 
60 115 120 125 



Leu Phe lie Asn Ser Pro Gly Gly Ser Leu Ser Ala Thr Met Ala lie 
130 135 140 
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Tyr Asp Val Val Gin Leu Val Arg Ala Asp Val Ser Thr He Ala Leu 
145 150 155 160 

5 

Gly He Ala Ala Ser Thr Ala Ser He He Leu Gly Ala Gly Thr Lys 
165 170 175 

10 

Gly Lys Arg Phe Ala Met Pro Asn Thr Arg He Met He His Gin Pro 
180 185 190 



15 Leu Gly Gly Ala Ser Gly Gin Ala He Asp Val Glu He Gin Ala Lys 
195 200 205 



Glu Val Met His Asn Lys Asn Asn Val Thr Ser He He Ala Gly Cys 
20 210 215 220 



Thr Ser Arg Ser Phe Glu Gin Val Leu Lys Asp He Asp Arg Asp Arg 
225 230 235 240 

25 

Tyr Met Ser Pro He Glu Ala Val Glu Tyr Gly Leu He Asp Gly Val 
245 250 255 

30 

He Asp Gly Asp Ser He He Pro Leu Glu Pro Val Pro Asp Arg Val 
260 265 270 

35 Lys Pro Arg Val Asn Tyr Glu Glu He Ser Lys Asp Pro Met Lys Phe 
275 280 285 



Leu Thr Pro Glu He Pro Asp Asp Glu He Tyr 
40 290 295 



<210> 9 

45 <211> 1056 

<212> DNA 

<213> Arabidopsis thai i ana 

50 

<220> 

55 <221> CDS 

<222> (61) . . (876) 
<223> 



60 



<400> 9 

gagtaattta gcatctatcc acgcctgaac ccgaaaaact ctgaaagctg agctctggta 60 
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atg gcg ggt tta gca att tea cct cct etc ggt ctt tec ttc tct tct 

Met Ala Gly Leu Ala lie Ser Pro Pro Leu Gly Leu Ser Phe Ser Ser 
1 5 10 15 

cga act cga aac cct aaa ccc act tec ttt eta tct cac aat caa agg 

Arg Thr Arg Asn Pro Lys Pro Thr Ser Phe Leu Ser His Asn Gin Arg 

20. 25 - - 30 

aat cct ata aga cgt ata gtt tct get eta cag agt cca tat gga gat 

Asn Pro lie Arg Arg lie Val Ser Ala Leu Gin Ser Pro Tyr Gly Asp 
35 40 45 

tct ctg aaa get gga ctt tct agt aat gtt tct gga tec cca ata aag 

Ser Leu Lys Ala Gly Leu Ser Ser Asn Val Ser Gly Ser Pro He Lys 

50 55 60 

att gac aac aag get cca aga ttt gga gtg ata gag gcg aaa aag gga 

He Asp Asn Lys Ala Pro Arg Phe Gly Val He Glu Ala Lys Lys Gly 
65 70 75 80 

aac ccc cca gta atg cct tea gtg atg acc cct gga gga cct tta gac 

Asn Pro Pro Val Met Pro Ser Val Met Thr Pro Gly Gly Pro Leu Asp 
85 90 95 

etc tct tct gtg tta ttc cgt aac cgc ata ate ttc ate ggg caa cca 

Leu Ser Ser Val Leu Phe Arg Asn Arg He He Phe He Gly Gin Pro 
100 105 110 

att aac gca cag gtt get cag cga gtc ata tct cag ctt gta acc ctt 

lie. Asn Ala Gin Val Ala Gin Arg Val He Ser Gin Leu Val Thr Leu 
115 120 - 125 

gca tct att gat gat aaa tec gac ate ctg atg tac ttg aat tgt ccc 

Ala Ser He Asp Asp Lys Ser Asp He Leu Met Tyr Leu Asn Cys Pro 

130 135 140 

ggt ggc agt act tac tec gtc eta aca att tat gac tgt atg tct tgg 

Gly Gly Ser Thr Tyr Ser Val Leu Thr He Tyr Asp Cys Met Ser Trp 
145 150 155 160 

ata aag cct aaa gtt gga aca gtg gcg ttt gga gta get gca age caa 

He Lys Pro Lys Val Gly Thr Val Ala Phe Gly Val Ala Ala Ser Gin 
165 170 175 

gga gca ttt ttt ctt get gga ggt gaa aaa gga atg cgt tat gca atg 

Gly Ala Phe Phe Leu Ala Gly Gly Glu Lys Gly Met Arg Tyr Ala Met 
180 185 190 

cca aat act cgt gtc atg ata cat caa cca caa act gga tgc gga gga 

Pro Asn Thr Arg Val Met He His Gin Pro Gin Thr Gly Cys Gly Gly 
195 200 205 

cat gta gag gac gtg agg aga cag gtc aat gaa gee ate gaa gee cga 

His Val Glu Asp Val Arg Arg Gin Val Asn Glu Ala He Glu Ala Arg 

210 215 220 

caa aaa att gac agg atg tat gca get ttc act gga caa cct ctg gag 

Gin Lys He Asp Arg Met Tyr Ala Ala Phe Thr Gly Gin Pro Leu Glu 
225 230 235 240 

aaa gtg cag caa tac act gaa aga gat cgt ttc tta tea gca tct gag 

Lys Val Gin Gin Tyr Thr Glu Arg Asp Arg Phe Leu Ser Ala Ser Glu 
245 250 255 



PR 551 17 



5 



35 



40 



55 



60 



14 

gcg ttt gag ttc ggg etc att gat ggt eta ttg gaa aca gaa tac tga 876 

Ala Phe Glu Phe Gly Leu lie Asp Gly Leu Leu Glu Thr Glu Tyr 
260 265 270 



agcagcatac aggacaatgc acaacaacag etcattgeaa tgttcaaagc ttccattttc 936 
atttgaatat gaacggttgt aactgatatt tgtgcataaa tcagtttggt tttcttggtt 996 
10 ttattgtcta ctaaacagaa tgagaaaact aaactgttta tttttttact gaaaaatctg 1056 

<210> 10 
15 <211> 271 
<212> PRT 

<213> Arabidopsis thaliana 

20 

<400> . 10 

25 Met Ala Gly Leu Ala lie Ser Pro Pro Leu Gly Leu Ser Phe Ser Ser 
1 5 10 15 

Arg Thr Arg Asn Pro Lys Pro Thr Ser Phe Leu Ser His Asn Gin Arg 
30 20 25 30 

Asn Pro lie Arg Arg lie Val Ser Ala Leu Gin Ser Pro Tyr Gly Asp' 
35 40 45 



Ser Leu Lys Ala Gly Leu Ser Ser Asn Val Ser Gly Ser Pro lie Lys 
50 55 60 



lie Asp Asn Lys Ala Pro Arg Phe Gly Val lie Glu Ala Lys Lys Gly 

65 70 75 80 

45 Asn Pro Pro Val Met Pro Ser Val Met Thr. Pro Gly Gly Pro Leu Asp 

85 90 95 



Leu Ser Ser Val Leu Phe Arg Asn Arg lie lie Phe He Gly Gin Pro 
50 100 105 110 



He Asn Ala Gin Val Ala Gin Arg Val He Ser Gin Leu Val Thr Leu 
115 120 125 



Ala Ser He Asp Asp Lys Ser Asp He Leu Met Tyr Leu Asn Cys Pro 
130 135 140 



Gly Gly Ser Thr Tyr Ser Val Leu Thr He Tyr Asp Cys Met Ser Trp 
145 150 155 160 
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He Lys Pro Lys Val Gly Thr Val Ala Phe Gly Val Ala Ala Ser Gin. 

165 170 175 



Gly Ala Phe Phe Leu Ala Gly Gly Glu Lys Gly Met Arg Tyr Ala Met 
180 185 190 



Pro Asn Thr Arg Val Met He His Gin Pro Gin Thr Gly Cys Gly Gly 
195 200 205 



His Val Glu Asp Val Arg Arg Gin Val Asn Glu Ala He Glu Ala Arg 
210 215 220 



Gin Lys He Asp Arg Met Tyr Ala Ala Phe Thr Gly Gin Pro Leu Glu 
225 230 235 240 



Lys Val Gin Gin Tyr Thr Glu Arg Asp Arg Phe Leu Ser Ala Ser Glu 
245 250 255 



Ala Phe Glu Phe Gly Leu He Asp Gly Leu Leu Glu Thr Glu Tyr 
260 265 270 



<210> 11 

<211> 1448 

<212> DNA 

<213> Nicotiana tabacum 
<220> 

<221> CDS 

<222> (2) . . (1162). 

<223> 



<400> 11 

g egg ccg ctg get tct tct- ttg ctt etc tct ccg ctt tct age teg acg 

Arg Pro Leu Ala Ser Ser Leu Leu Leu Ser Pro Leu Ser Ser Ser Thr 
1 5 10 15 

gtt act gaa aat cgc gag ctg ggt tct ggt aaa tea act ttc ata tec 
Val Thr Glu Asn Arg Glu Leu Gly Ser Gly Lys Ser Thr Phe He Ser 
20 25 30 

agt ccc aat ttc tec ttt gca act tct gtt cac agt tgc agg cca aac 
Ser Pro Asn Phe Ser Phe Ala Thr Ser Val His Ser Cys Arg Pro Asn 
35 40 45 



ggc gtt cga ggt tat tgt tac agg tct ccg gta get aag tct ttg gac 
Gly Val Arg Gly Tyr Cys Tyr Arg Ser Pro Val Ala Lys Ser Leu Asp 
50 55 60 
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cat ata ccc caa aaa ttc aga ctg gaa aat etc aaa gat gga eta ctg 

His lie Pro Gin Lys Phe Arg Leu Glu Asn Leu Lys Asp Gly Leu Leu 

65 70 75 80 

gac aac tat aaa agt gec cct cag tat ctt tac ggc ctt agt cct tea 

Asp Asn Tyr Lys Ser Ala Pro Gin Tyr Leu Tyr Gly Leu Ser Pro Ser 

.85 90 95 

cag atg gat atg ttc atg aca gaa gat aac cca gta egg cga cag tea 

Gin Met Asp Met Phe Met Thr Glu Asp Asn Pro Val Arg Arg Gin Ser 

100 105 110 

gaa agt gee act gag gat agt ata tct' tea gee aat aac tat ctg age 

Glu Ser Ala Thr Glu Asp Ser lie Ser Ser Ala Asn Asn Tyr Leu Ser 

115 120 125 

aat ggt gga atg tgg agt atg tec ggc atg aac gat egg ggc ccc teg 

Asn Gly Gly Met Trp Ser Met Ser Gly Met Asn Asp Arg Gly Pro Ser 

• 130 135 140 

aaa tac agt atg agt gtc age atg tac cgt gga gga aca aga gga tct 

Lys Tyr Ser Met Ser Val Ser Met Tyr Arg Gly Gly Thr Arg Gly Ser 

145 150 155 160 

gga aga cct cga act gcg cct cct gat ttg cca tct ttg ctt ttg gat 

Gly Arg Pro Arg Thr Ala Pro Pro Asp Leu Pro Ser Leu Leu Leu Asp 

165 170 175 

get cga att gtc tat ctg ggc atg cct att gta cca get gtt aca gag 

Ala Arg lie Val Tyr Leu Gly Met Pro lie Val Pro Ala Val Thr Glu 

180 * 185 190 

ctt ctt gtt get cag ttt atg tgg ttg gat tat gac aat cca tea aag 

Leu Leu Val Ala Gin Phe Met Trp Leu Asp Tyr Asp Asn Pro Ser Lys 

195 200 205 

cct ata tac eta tat ata aac tea tea ggc aca cag aat gag aag atg 

Pro lie Tyr Leu Tyr lie Asn Ser Ser Gly Thr Gin Asn Glu Lys Met 

210 215 220 

gag act gtt ggg tct gaa aca gag gca tat gee ate get gac aca atg 

Glu Thr Val Gly Ser Glu Thr Glu Ala Tyr Ala lie Ala Asp Thr Met 

225 230 235 . 240 

gca tac tgc aaa tea gat ate tat aca gtg aac tgt ggc atg gca tat 

Ala Tyr Cys Lys Ser Asp lie Tyr Thr Val Asn Cys Gly Met Ala Tyr 

245 250 255 

ggt caa gca gca atg ctt ctg tea ctg gga aag aag ggg ttc cgt get 

Gly Gin Ala Ala Met Leu Leu Ser Leu Gly Lys Lys Gly Phe Arg Ala 

260 265 270 

atg cag cca aat tea tct aca aaa ttg tat tta cct aaa gtc age aaa 

Met Gin Pro Asn Ser Ser Thr Lys Leu Tyr Leu Pro Lys Val Ser Lys 

275 280 285 

tec agt gga gca gtg ata gat atg tgg ate agg gee aaa gaa eta gat 

Ser Ser Gly .Ala Val lie Asp Met Trp lie Arg Ala Lys Glu Leu Asp 

290 295 300 

gca aac act gag tat tac ctt gaa eta tta gcg aaa gga gtt gga aaa 

Ala Asn Thr Glu Tyr Tyr Leu Glu Leu Leu Ala Lys Gly Val Gly Lys 

305 310 315 320 
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cca aag gaa gaa ate gag aaa gat att caa cgc cct aaa tat ctg egg 1009 

Pro Lys Glu Glu lie Glu Lys Asp lie Gin Arg Pro Lys Tyr Leu Arg 
325 330 335 

5 

gca caa gaa gec att gac tat ggc att gcg gac aag ata ate gat tea 1057 

Ala Gin Glu Ala lie Asp Tyr Gly lie Ala Asp Lys lie lie Asp Ser 
340 345 350 

10 aga gac aat gca ttt gag aaa agg aac tat ggt gag ata etc gee caa 1105 
Arg Asp Asn Ala Phe Glu Lys Arg Asn Tyr Gly Glu lie Leu Ala Gin 
355 360 365 

tct aga get atg agg aaa gee gga cca ggt get cag get get cca tct 1153 
15 Ser Arg Ala Met Arg Lys Ala Gly Pro Gly Ala Gin Ala Ala Pro Ser 
370 375 380 

ggc tec agg tgactggaag ageggtaatg gtcccaagct ttcaggaaca 12 02 
Gly Ser Arg 
20 385 

^Vv actgttgttc ccttatagtt tcgaggaaca aagttgctgg ttacttggtc tgtgccggta 12 62 

taatgtaact gggacaaaga acatattgta gaaaccttgt ttgagctgtg aagtataggg 13 22 

gttttacaac tattatgeae aggtctgeaa agagtaccca taatgtcaat tggttgtacc 13 82 

agtatcaaac aatcagatag tgccagtgta tggtataaat gaatatagat ctctctgagc 1442 

30 ggcege 1448 

<210> 12 

35 <211> 387 

<212> PRT 

<213> Nicotiana tabacum 

40 



25 



<400> 12 

45 Arg Pro Leu Ala Ser Ser Leu Leu Leu Ser Pro Leu Ser Ser Ser Thr 
1 5 10 15 



Val Thr Glu Asn Arg Glu Leu Gly Ser Gly Lys Ser Thr Phe lie Ser 
50 20 25 30 

Ser Pro Asn Phe Ser Phe Ala Thr Ser Val His Ser Cys Arg Pro Asn 
35 40 45 

55 

Gly Val Arg Gly Tyr Cys Tyr Arg Ser Pro Val Ala Lys Ser Leu Asp 
50 55 60 



60 



His lie Pro Gin Lys 
65 



Phe 
7 0 



Arg Leu Glu Asn Leu Lys Asp Gly Leu Leu 
75 80 
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Asp Asn Tyr Lys Ser Ala Pro Gin Tyr Leu Tyr Gly ' Leu Ser Pro Ser. 

85 90 95 



Gin Met Asp Met Phe Met Thr Glu Asp Asn Pro Val Arg Arg Gin Ser 
100 105 110 



Glu Ser Ala Thr Glu Asp Ser lie Ser Ser Ala Asn Asn Tyr Leu Ser 
115 120 125 



Asn Gly Gly Met Trp Ser Met Ser Gly Met Asn Asp Arg Gly Pro Ser 
130 135 140 



Lys Tyr Ser Met Ser Val Ser Met Tyr Arg Gly Gly Thr Arg Gly Ser 
145 150 155 160 



Gly Arg Pro Arg Thr Ala Pro Pro Asp Leu Pro Ser Leu Leu Leu Asp 
165 • 170 175 



Ala Arg lie Val Tyr Leu Gly Met Pro lie Val Pro Ala Val Thr Glu 
. 180 185 190 



Leu Leu Val Ala Gin Phe Met Trp Leu Asp Tyr Asp Asn Pro Ser Lys 
195 200 205 



Pro He Tyr Leu Tyr He Asn Ser Ser Gly Thr Gin Asn Glu Lys Met 
210 215 220 



Glu Thr Val Gly Ser Glu Thr Glu Ala Tyr Ala He Ala Asp Thr Met 
225 230 235 240 



Ala Tyr Cys Lys Ser Asp He Tyr Thr Val Asn Cys Gly Met Ala Tyr 
245 250 255 



Gly Gin Ala Ala Met Leu Leu Ser Leu Gly Lys Lys Gly Phe Arg Ala 
260 265 270 



Met Gin Pro Asn Ser Ser Thr Lys Leu Tyr Leu Pro Lys Val Ser Lys 
275 280 285 



Ser Ser Gly Ala Val He Asp Met Trp He Arg Ala Lys Glu Leu Asp 
290 295 300 



Ala Asn Thr Glu Tyr Tyr Leu Glu Leu Leu Ala Lys Gly Val Gly Lys 
305 310 315 320 



Pro Lys Glu Glu He Glu Lys Asp He Gin Arg Pro Lys Tyr Leu Arg 
325 330 335 
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Ala Gin Glu Ala lie Asp Tyr Gly lie Ala .Asp Lys lie lie Asp Ser 
340 345 350 

Arg Asp Asn Ala Phe Glu Lys Arg Asn Tyr Gly Glu lie Leu Ala Gin 
355 360 365 

Ser Arg Ala Met Arg Lys Ala Gly Pro Gly Ala Gin Ala Ala Pro Ser 
370 375 380 

Gly Ser Arg 
385 

<210> 13 * 
<211> 1246 
<212> DNA 

<213> Arabidopsis thaliana 



<220> 

<221> CDS 

<222> (38) . . (1030) 

<223> 



<400> 13 

attttcgcga gcttccgtgt ccaagagctc ctcgacc atg gcg tct tgt tta caa 

Met Ala Ser Cys Leu Gin 
1 5 

gca tec atg aat tct ctg ctt cca cgc tct tct tct ttt tct cct cat 

Ala Ser Met Asn Ser Leu Leu Pro Arg Ser Ser Ser Phe Ser Pro His 
10 15 20 

cct cct eta tct teg aat tea tec ggg aga aga aac ttg aag act ttt 

Pro Pro Leu Ser Ser Asn Ser Ser Gly Arg Arg Asn Leu Lys Thr Phe 

25 30 35. 

cgt tac gee ttt cgc gee aaa gee tct gec aaa ate cct atg cct ccg 

Arg Tyr Ala Phe Arg Ala Lys Ala Ser Ala Lys He Pro Met Pro Pro 
40 45 50 

ata aat cca aag gat cct ttc etc tec acg etc get tct att gee gcg 

He Asn Pro Lys Asp Pro Phe Leu Ser Thr Leu Ala Ser lie Ala Ala 
55 60 65 70 

aat tct ccg gaa aag ctt etc aat egg ccg gtt aac get gat gtg ccg 

Asn Ser Pro Glu Lys Leu Leu Asn Arg Pro Val Asn Ala Asp Val Pro 
75 80 85 



cca tat ctt gac ate ttt gac tec cct cag etc atg tct tct cct gca 
Pro Tyr Leu Asp He Phe Asp Ser Pro Gin Leu Met Ser Ser Pro Ala 
90 95 100 
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cag gtt gaa aga tea gtg get tat aac gag cac cga ccg aga act cct 

Gin Val Glu Arg Ser Val Ala Tyr Asn Glu His Arg Pro Afg Thr Pro 

105 110 115 

cca cca gac ttg cca tct atg ctt ctt gac ggg aga att gtt tac att 
Pro Pro Asp Leu Pro Ser Met Leu Leu Asp Gly Arg lie Val Tyr lie 
120 125 130 

gga atg cct ctt gtg ccg gca gtg act gag eta gtt gtc get gag eta 
Gly Met Pro Leu Val Pro Ala Val Thr Glu Leu Val Val Ala Glu Leu 
135 140 145 150 

atg tat ctt cag tgg ctg gat ccc aag gaa ccc att tac att tac ate 
Met Tyr Leu Gin Trp Leu Asp Pro Lys Glu Pro lie Tyr lie Tyr lie 
155 160 165 

aac tec aca ggg acc act cgt gat gat gga gag acg gtt gga atg gaa 
Asn Ser Thr Gly Thr Thr Arg Asp Asp Gly Glu Thr Val Gly Met Glu 
170 175 180 

tea gaa ggg ttt gcg ate tat gac tct ttg atg caa ctt aaa aac gag 
Ser Glu Gly Phe Ala lie Tyr Asp Ser Leu Met Gin Leu Lys Asn Glu" 
185 190 195 

gta cat aca gta tgt gtg gga gca gee ata ggt cag gee tgt eta tta 
Val His Thr Val Cys Val Gly Ala Ala lie Gly Gin Ala Cys Leu Leu 
200 205 210 

ctt tct gcg gga acc aag ggt aaa egg ttt atg atg cca cat gee aaa 
Leu Ser Ala Gly Thr Lys Gly Lys Arg Phe Met Met Pro His Ala Lys 
215 220 225 230 

gcg atg att cag caa cca cgt gta cct tct tct ggg ttg atg cct gee 
Ala Met He Gin Gin. Pro Arg Val Pro Ser Ser Gly Leu Met Pro Ala 
235 240 245 

agt gat gtc ctg att egg gee aaa gag gtc att aca aat agg gat ata 
Ser Asp Val Leu He Arg Ala Lys Glu Val He Thr Asn Arg Asp He 
250 255 260 

ctt gtg gaa eta eta tea aag cat act ggg aat tec gtg gag act gta 
Leu Val Glu Leu Leu Ser Lys His Thr Gly Asn Ser Val Glu Thr Val 
265 270 275 

get aac gta atg aga agg cca tat tac atg gat gca cca aaa get aaa 
Ala Asn Val Met Arg Arg Pro Tyr Tyr Met Asp Ala Pro Lys Ala Lys 
280 285 290 

gaa ttt gga gtc att gac agg att ctt tgg cgc ggt caa gaa aag att 
Glu Phe Gly Val He Asp Arg He Leu Trp Arg Gly Gin Glu Lys He 
295 300 305 310 

att gcg gac gtg gtt cct tea gag gaa ttc gac aag aat gca ggg att 
He Ala Asp Val Val Pro Ser Glu Glu Phe Asp Lys Asn Ala Gly He 
315 320 325 

aaa age gta gta tga gtctagtctt aagttttctt ggectaaate atactgegtc 
Lys Ser Val Val 
330 



atggagaaga acaaatagac tgaccaaaat cacattggcc gcagactgcc ttgtttcaaa 
tcacttggta aatgtgaaca tgegattagg agaatcatac ttaaaggatc ttgaaatatt 
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atgataaaat tgtaatgtgt ttgttcgtta gcaatagtaa atacaatctt caactc 

<210> 14 
<211> 330 
<212> PRT 

<213> Arabidopsis thaliana 
,<400> 14 

Met Ala Ser Cys Leu Gin Ala Ser Met Asn Ser Leu Leu Pro Arg Ser 
15 10 15 



Ser Ser Phe Ser Pro His Pro Pro Leu Ser Ser Asn Ser Ser Gly Arg 
20 25 30 



Arg Asn Leu Lys Thr Phe Arg Tyr Ala Phe Arg Ala Lys Ala Ser Ala 
35 40 45 



Lys lie Pro Met Pro Pro He Asn Pro Lys Asp Pro Phe Leu Ser Thr 
50 55 60 



Leu Ala Ser He Ala Ala Asn Ser Pro Glu Lys Leu Leu Asn Arg Pro 
65 70 75 80 



Val Asn Ala Asp Val Pro Pro Tyr Leu Asp He Phe Asp Ser Pro Gin 
85 90 95 



Leu Met Ser Ser Pro Ala Gin Val Glu Arg Ser Val Ala Tyr Asn Glu 
100 105 110 



His Arg Pro Arg Thr Pro Pro Pro Asp Leu Pro Ser Met Leu Leu Asp 
115 120 " 125 



Gly Arg He Val Tyr He Gly Met Pro Leu Val Pro Ala Val Thr Glu 
130 135 140 



Leu Val Val Ala Glu Leu Met Tyr Leu Gin Trp Leu Asp Pro Lys Glu 
145 150 155 160 



Pro He Tyr He Tyr He Asn Ser Thr Gly Thr Thr Arg Asp Asp Gly 
165 170 175 



Glu Thr Val Gly Met Glu Ser Glu Gly Phe Ala He Tyr Asp Ser Leu 
180 185 190 
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Met Gin Leu Lys Asn Glu Val His Thr Val Cys Val Gly Ala Ala lie 
195 200 205 

5 Gly Gin Ala Cys Leu Leu Leu Ser Ala Gly Thr Lys Gly Lys Arg Phe 
210 215 220 

Met Met Pro His Ala Lys Ala Met lie Gin Gin Pro Arg Val Pro Ser 
10 225 230 235 240 

Ser Gly Leu Met Pro Ala Ser Asp Val Leu lie Arg Ala Lys Glu Val 
245 250 255 

15 

lie Thr Asn Arg Asp lie Leu Val Glu Leu Leu Ser Lys His Thr Gly 
260 265 270 

20 

Asn Ser Val Glu Thr Val Ala Asn Val Met Arg Arg Pro Tyr Tyr Met. 
275 280 - 285 

25 Asp Ala Pro Lys Ala Lys Glu Phe Gly Val lie Asp Arg lie Leu Trp 
290 295 300 

Arg Gly Gin Glu Lys lie lie Ala Asp Val Val Pro Ser Glu Glu Phe 
30 305 310 315 320 

Asp Lys Asn Ala Gly lie Lys Ser Val Val 
325 330 

35 

<210> 15 
<211> 1236 

40 

<212> DNA 

<213> Arabidopsis thaliana 

45 

<220> 

<221> CDS 

50 

<222> (66) . . (983) 
<223> 

55 

<400> 15 

agatcgttat cgtttcgggg tcacagggac tttcactctt tctctctctc tgcaacaaag 60 

60 aagaa atg gag gta gca gca gcg act gcg acg age ttc aca acg ctt cga 110 
Met Glu Val Ala Ala Ala Thr Ala Thr Ser Phe Thr Thr Leu Arg 
15 10 15 . 



get cgt acg tea gcg att ate ccg tct tct aca cgt aat ctg aga tct 



158 
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Ala Arg Thr Ser Ala lie lie Pro Ser Ser Thr Arg Asn Leu Arg Ser 
20 25 30 

aaa ccg aga ttt tct tea tct tea tct etc aga get tct ctt teg aat 

Lys Pro Arg Phe Ser Ser Ser Ser Ser Leu Arg Ala Ser Leu Ser Asn 
35 40 45 

ggc ttt ctt teg ccg tat ace gga gga age ate tct agt gac tta tgc 

Gly Phe Leu Ser Pro Tyr Thr Gly Gly Ser lie Ser Ser Asp Leu Cys 

50 55 60 

ggc get aag ctt cgt gcg gaa teg ctt aat ccg tta aat ttt tec agt 

Gly Ala Lys Leu Arg Ala Glu Ser Leu Asn Pro Leu Asn Phe Ser Ser 
65 70 75 

tec aag cct aaa cgc gga gtt gtc act atg gtt ata cct ttc tea aag 

Ser Lys Pro Lys Arg Gly Val Val Thr Met Val lie Pro Phe Ser Lys 
80 85 90 95 

gga agt gca cac gaa caa cct cct cct gat ttg gca tea tat ttg ttc 

Gly Ser Ala His Glu Gin Pro Pro Pro Asp Leu Ala Ser Tyr Leu Phe 
100 105 110 

aag aac cga att gta tat ttg gga atg tct etc gta cct tea gtt act 

Lys Asn Arg lie Val Tyr Leu Gly Met Ser Leu Val Pro Ser Val Thr 
115 120 125 

gag ttg ata ctt gcg gag ttt ctt tac ctt cag tat gaa gac gag gaa 

Glu Leu lie Leu Ala Glu Phe Leu Tyr Leu Gin Tyr Glu Asp Glu Glu 

130 135 140 

aag cct att tac ctt tac ata aac teg act ggg aca acc aag aat ggt 

Lys Pro lie Tyr Leu Tyr lie Asn Ser Thr Gly Thr Thr Lys Asn Gly 
145 " 150 155 

gaa aag ttg ggc tat gat act gag get ttt gca ate tat gat gtc atg 

Glu Lys Leu Gly Tyr Asp Thr Glu Ala Phe Ala lie Tyr Asp Val Met 
160 165 170 175 

ggg tat gtc aaa cca cca ate ttt act ctt tgc gtc ggg aat gcg tgg 

Gly Tyr Val Lys Pro Pro lie Phe Thr Leu Cys Val Gly Asn Ala Trp 
180 185 190 

ggt gaa get get ttg ctt ctg act get ggt gca aaa gga aat cga tct 

Gly Glu Ala Ala Leu Leu Leu Thr Ala Gly Ala Lys Gly Asn Arg Ser 
195 200 205 

gcg ttg ccc tea tea act att atg ata aag cag ccc att get cga ttt 

Ala Leu Pro Ser Ser Thr lie Met lie Lys Gin Pro lie Ala Arg Phe 

210 215 220 

caa ggc caa gca act gat gtt gaa att gca agg aaa gaa ate aag cac 

Gin Gly Gin Ala Thr Asp Val Glu lie Ala Arg Lys Glu lie Lys His 
225 230 235 

ata aag aca gaa atg gtc aag ctg tat tea aag cat att ggt aaa tec 

lie Lys Thr Glu Met Val Lys Leu Tyr Ser Lys His lie Gly Lys Ser 
240 245 250 255 

ccg gag cag att gaa get gac atg aaa cgc ccg aaa tat ttt agt ccc 

Pro Glu Gin lie Glu Ala Asp Met Lys Arg Pro Lys Tyr Phe Ser Pro 
260 265 270 

act gag get gtt gaa tat ggg ate att gat aag gtg gtt tac aat gaa 
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Thr Glu Ala Val Glu Tyr Gly lie lie Asp Lys Val Val Tyr Asn Glu 
275 280 285 

a 99 99 c a 9 c caa 9 ac a 9 a 99 a 9 tfc 9^9 tct 9 ac ctt aaa aa 9 9 ca caa 974 
5 Arg Gly Ser Gin Asp Arg Gly Val Val Ser Asp Leu Lys Lys Ala Gin 
290 295 300 

etc att tga atgtcagaac tgtcttccga aatcccatga ttaacaggtt 1023 
Leu lie 
10 305 

ggagatctta ccgctgatca aatggggaat cagtgaacca ttcaccggca cagaactgag 1083 
gtaaagtctg gaaaacatgt taaaaaaggt tactagtaat getgeaattg tagggttatt 1143 

15 

tgaacagaaa caaacccata tgtgtaggct tgtgaatgcc tagaaacagg attggtgtat 1203 

*. 

cttcaatata tgtttctaag atgaatcaat ttc 1236 

20 

<210> 16 
<211> 305 
25 <212> PRT 

<213> Arabidopsis thaliana 



30 



35 



40 



55 



60 



<400> 16 

Met Glu Val Ala Ala Ala Thr Ala Thr Ser Phe Thr Thr Leu Arg Ala 
15 10 15 



Arg Thr Ser Ala lie lie Pro Ser Ser Thr Arg Asn Leu Arg Ser Lys 
20 25 30 



Pro Arg Phe Ser Ser Ser Ser Ser Leu Arg Ala Ser Leu Ser Asn Gly 
35 40 45 



45 Phe Leu Ser Pro Tyr Thr Gly Gly Ser lie Ser Ser Asp Leu Cys Gly 
50 55 60 



Ala Lys Leu Arg Ala Glu Ser Leu Asn Pro Leu Asn Phe Ser Ser Ser 

50 65 70 75 80 

Lys Pro Lys Arg Gly Val Val Thr Met Val lie Pro Phe Ser Lys Gly 
85 90. 95 



Ser Ala His -Glu Gin Pro. Pro Pro Asp Leu Ala Ser Tyr Leu Phe Lys 
100 105 110 



Asn Arg lie Val Tyr Leu Gly Met Ser Leu Val Pro Ser Val Thr Glu 
115 ** " 120 125 
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Leu lie Leu Ala Glu Phe Leu Tyr Leu Gin Tyr Glu Asp Glu Glu Lys 
130 135 * 140 



5 Pro lie .Tyr Leu Tyr lie Asn Ser Thr Gly Thr Thr Lys Asn Gly Glu 

145 150 155 160 

Lys Leu Gly Tyr Asp Thr Glu Ala Phe Ala lie Tyr Asp Val Met Gly 

10 ' 165 170 175 



m 



Tyr Val Lys Pro Pro lie Phe Thr Leu Cys Val Gly Asn Ala Trp Gly 
180 185 190 

15 

Glu Ala Ala Leu Leu Leu Thr Ala Gly Ala Lys Gly Asn Arg Ser Ala 
195 200 205 

20 

Leu Pro Ser Ser Thr lie Met lie Lys Gin Pro lie Ala Arg Phe Gin 
210 215 220 

25 Gly Gin Ala Thr Asp Val Glu lie Ala Arg Lys Glu lie Lys His lie 
225 230 235 240 



Lys Thr Glu Met Val Lys Leu Tyr Ser Lys His lie Gly Lys Ser Pro 
30 * 245 250 255 

Glu Gin He Glu Ala Asp Met Lys Arg Pro Lys Tyr Phe Ser Pro Thr 
260 265 270 

35 

Glu Ala Val Glu Tyr Gly He He Asp Lys Val Val Tyr Asn Glu Arg 
275 280 285 

40 

Gly Ser Gin Asp Arg Gly Val Val Ser Asp Leu Lys Lys Ala Gin Leu 
290 295 300 



45 He 

305 



<210> 17 

50 

<211> 906 

<212> DNA 

55 <213> Nicotiana tabacum 



<220> 

60 

<221> . CDS 

<222> (45) . . (755) 
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<223> 



<400> 17 

gcggccgctc caagattcat ccccaactct caacacattc aact atg cgc acc caa 

Met Arg Thr Gin 
1 

att gtt cac aaa etc ttt aac cga aga ate aac gga acc cct ttg aat 
lie Val His Lys Leu Phe Asn Arg Arg lie Asn Gly Thr Pro Leu Asn 
5 10 15 20 

agt agt aag aga ttt tat ggg gta ata cca atg gta ata gag cac tct 
Ser Ser Lys Arg Phe Tyr Gly Val lie Pro Met Val lie Glu His Ser 
25 30 35 

tea aga gga gaa agg get tat gac ata ttc tea agg eta tta aag gaa 
Ser Arg Gly Glu Arg Ala Tyr Asp lie Phe Ser Arg Leu Leu Lys Glu 
40 45 50 

cga att att tgc att aac ggc ccc att gat gat tec act tct cat gtt . 
Arg lie lie Cys lie Asn Gly Pro lie Asp Asp Ser Thr Ser His Val 
55 60 65 

gtt gtt get cag ctt ctt ttt ctt gaa tct gag aac cct tct aag cct 
Val Val Ala Gin Leu Leu Phe Leu Glu Ser Glu Asn Pro Ser Lys Pro 
70 75 80 

att cac aag tac etc aac tct cca ggt ggc get gtt aca get ggt ctt 
lie His Lys Tyr Leu Asn Ser Pro Gly Gly Ala Val Thr Ala Gly Leu 
85 90 95 100 

gca ate tat gat acc acg cag tat ate cga tct cca att cat act ata 
Ala lie Tyr Asp Thr Thr Gin Tyr lie Arg Ser Pro lie His Thr lie 
105 110 115 

tgc eta ggt caa gca get tea atg gga tec ctt etc tta get gca ggt 
Cys Leu Gly Gin Ala Ala Ser Met Gly Ser Leu Leu Leu Ala Ala Gly 
120 125 130 

gca aag ggt gag aga cga tct etc cct aat get tea gtt atg att cac 
Ala Lys Gly Glu Arg Arg Ser Leu Pro Asn Ala Ser Val Met lie His 
135 140 145 

cag cct ttc ggt ggg tat age ggg cag get aaa gat ttg acg ate cac 
Gin Pro Phe Gly Gly Tyr Ser Gly Gin Ala Lys Asp Leu Thr lie His 
150 155 160 

aca aaa cag ata gtt egg gta tgg gat act ttg aat gac eta tat gca 
Thr Lys Gin lie Val Arg Val Trp Asp Thr Leu Asn Asp Leu Tyr Ala 
165 " 170 175 180 

aag cat aca gga caa cct ata gaa ata att caa aag aat atg gat agg 
Lys His Thr Gly Gin Pro lie Glu lie lie Gin Lys Asn Met Asp Arg 
185 190 195 

gat tat ttc atg aca cct gaa gag gcg aag gag ttt gga ata ate gat 
Asp Tyr Phe Met Thr Pro Glu Glu Ala Lys Glu Phe Gly lie lie Asp 
200 205 210 

gaa gtt ata gat gaa cga cca atg get tta gta act gat get gtt gca 
Glu Val lie Asp Glu Arg Pro Met Ala Leu Val Thr Asp Ala Val Ala 
215 220 225 
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aat gaa gcc aaa gaa aaa ggt tea age tagaaaaatt gctgtaatac 775 
Asn Glu Ala Lys Glu Lys Gly Ser Ser 
230 235 

5 

tgatctcatt gcagtctttg ttagcattta ccatcgctaa ctagttctcc attttactta 835 
ctggtgtatt tactttctag tattttattt gatgaggega tacctcatta ctttgttttc 895 
10 tcagcggccg c 906 

<210> 18 
15 <211> 237 
<212> PRT 

<213> Nicotiana tabacum 

20 

<400> 18 

25 Met Arg Thr Gin lie Val His Lys Leu Phe Asn Arg Arg lie Asn Gly 
15 10 15 

Thr Pro Leu Asn Ser Ser Lys Arg Phe Tyr Gly Val lie Pro Met Val 
30 20 25 " 30 

lie Glu His Ser Ser Arg Gly Glu Arg Ala Tyr Asp lie Phe Ser Arg 
35 40 45 

35 

Leu Leu Lys Glu Arg lie lie Cys lie Asn Gly Pro lie Asp Asp Ser 
50 55 60 

40 

Thr Ser His Val Val Val Ala Gin Leu Leu Phe Leu Glu Ser Glu Asn 
65 70 75 80 

45 Pro Ser Lys Pro lie His Lys Tyr Leu Asn Ser Pro Gly Gly Ala Val 

85 90 95 

Thr Ala Gly Leu Ala lie Tyr Asp Thr Thr Gin Tyr lie Arg Ser Pro 
50 100 105 ~ 110 

lie His Thr lie Cys Leu Gly Gin Ala Ala Ser Met Gly Ser Leu Leu 
115 120 125 

55 

Leu Ala Ala Gly Ala Lys Gly Glu Arg Arg Ser Leu Pro Asn Ala Ser 
130 135 140 

60 

Val Met lie His Gin Pro Phe Gly Gly Tyr Ser Gly Gin Ala Lys Asp . 
145 150 155 160 
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Leu Thr lie His Thr Lys Gin lie Val Arg Val Trp Asp Thr Leu Asn 
165 170 175 



5 Asp Leu Tyr Ala Lys His Thr Gly Gin Pro lie Glu lie lie Gin Lys 
180 185 190 



Asn Met Asp Arg Asp Tyr Phe Met Thr Pro Glu- Glu Ala Lys Glu Phe 
10 195 200 205 



15 



Gly lie lie Asp Glu Val lie Asp Glu Arg Pro Met Ala Leu Val Thr 
210 215 220 



Asp Ala Val Ala Asn Glu Ala Lys Glu Lys Gly Ser Ser 
225 230 , 235 

20 

<210> 19 

<211> 447 

25 <212> DNA 

<213>. Nicotiana tabacum 



30 



<400> 19 
gcggccgctt 


gcggacaaga 


taatcgattc 


aagagacaat 


gtatttgaga 


aaaggaacta 


60 


tgatgagata 


ctcgcccaat 


ctagagctat 


gaggaaagcc 


ggaccaggtg 


ctcaggctgc 


120 


tccatctggc 


ttcaggtgac 


tggaagagcg 


gtaatggtcc 


caaactttca 


ggaacaactg 


180 


ttgttccctt 


atagtttcga 


ggaacaaagt 


tgctggttac 


ttggtctgtg 


ccggtataat 


240 


gtaactggga 


caaagaacat 


attgtagaaa 


ccttgtttga 


gctgtgaagt 


ataggggttt 


300 


tacaactatt 


atgcacaggt 


ctgcaaagag 


tacccataat 


gtcaattggt 


tgtaccagta 


360 


tcaaacaatc 


agatagtgcc 


agtgtatggt 


ataaatgaat 


atagatctct 


ctgatgtcat 


420 


ttttctttta 


tcatgttcag 


cggccgc 








447 



35 



40 



45 



<210> 20 

50 

<211> 996 

<212> DNA 

55 <213> Nicotiana tabacum 

<400> 20 

60 gcggccgctt gcggacaaga taatcgattc aagagacaat gtatttgaga aaaggaacta. 60 

tgatgagata ctcgcccaat ctagagctat gaggaaagcc ggaccaggtg ctcaggctgc 120 

tccatctggc ttcaggtgac tggaagagcg gtaatggtcc caaactttca ggaacaactg 18 0 



t 
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10 
15 
20 
25 
30 



40 



ttgttccctt 


atagtttcga 


ggaacaaagt 


tgctggttac 


ttggtctgtg 


ccggtataat 


240 


gtaactggga 


caaagaacat 


attgtagaaa 


ccttgtttga 


gctgtgaagt 


ataggggttt 


300 


tacaactatt 


atgcacaggt 


ctgcaaagag 


tacccataat 


gtcaattggt 


tgtaccaggc 


360 


ggccgctggc 


ttcttctttg 


cttctctctc 


cgctttctag 


ctcgacggtt 


actgaaaatc 


420 


gcgagctggg 


ttctggtaaa 


tcaactttca 


tatccagtcc 


caatttctcc 


tttgcaactt 


480 


ctgttcacag 


ttgcaggcca 


aacggcgttc 


gaggttattg 


ttacaggtct 


ccggtagcta 


540 


agtctttgga 


ccatataccc 


caaaaattca 


gactggaaaa 


tctcaaagat 


ggactactgg 


600 


acaactataa 


aagtgcccct 


cagtatcttt 


acggccttag 


tccttcacag 


atggatatgt 


660 


tcatgacaga 


agataaccca 


gtacggcgac 


agtcagaaag 


tgccactgag 


gatagtatat 


720 


ctgcggccgc 


tggcagatgc 


tccacgaarg 


gataccacag 


caggtcttgg 


ttagtccata 


780 


cacatcgtat 


aatttatggc 


tgatagtggt 


tgtacgactt 


gcagtgttat 


tttgcaattt 


840 


cttttgttta 


atctacatat 


tgaactcttt 


tgatctactt 


attcaaaaac 


atgaaatcct 


900 


gagcagacta 


gatgcatttg 


tttaatatca 


tgaatgcaag 


gaatccacct 


acagctgata 


960 


tgtatacaaa 


gatacctttt 


tttcaagagc 


ggccgc 






996 



<210> 21 

<211> 602 

35 <212> DNA 

<213> Nicotiana tabacum 



<220> 

<221> CDS 



45 <222> (2) . . (193) 



50 



55 



<223> 



<400> 21 

g egg ccg ctg gaa gat gtg egg cgc caa gtg aac gaa gcg gtt caa cct 49 

Arg Pro Leu Glu Asp Val Arg Arg Gin Val Asn Glu Ala Val Gin Pro 
1 5 10 15 

cgt cat aaa ate gac aag atg tat gtc gec ttt act gac caa cca att 97 
Arg His Lys lie Asp Lys Met Tyr Val Ala Phe Thr Asp Gin Pro lie 
20 25 30 



60 gag aag gtg caa cag tac act gaa agg gat cgt ttt ttg tct gtc tea 145 

Glu Lys Val Gin Gin Tyr Thr Glu Arg Asp Arg Phe Leu Ser Val Ser 
35 40 45 

gag gec atg gag ttt ggt etc ata gat ggg gtg eta gaa aca gaa tac 193 
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30 



Glu Ala Met Glu Phe Gly Leu lie Asp Gly Val Leu Glu Thr Glu Tyr 
50 55 60 

tagttgcaaa tgaatcttta gtagtacatg gtagctagcc ttccaatgac gaaaaagctg 253 

5 

gtgttgctca ttaaccactt cgaagtacaa gaagctggct cttgcaaatt tgtatcgtag 313 

aaatatctca actcttcaat ccaggaatgt ccaaaagcct aattctgaag acggttatag 373 

10 aaagcgctct tgttttacta tttttgtctc tcctgcagat acactcagca cttttgtggg 433 

tattaatcag ggtcttaatt catcacttaa tcacaatcca gttggaagcg aagtgatcaa 493 

acacaaagca gattcaggaa gatgtgtatt tttcccaaat- atatattact ccaattgcta 553 

tcatcccttc gctgtcgtta tgaaaggata tttattttat agcggccgc 602 



15 



20 



<210> 22 

<211> 64 

<212> PRT 

25 <213> Nicotiana tabacum 



30 



<400> 22 

Arg Pro Leu Glu Asp Val Arg Arg Gin Val Asn Glu Ala Val Gin Pro 
1 5 10 15 



35 Arg His Lys lie Asp Lys Met Tyr Val Ala Phe Thr Asp Gin Pro lie 
20 25 30 

Glu Lys Val Gin Gin Tyr Thr Glu Arg Asp Arg Phe Leu Ser Val Ser 
40 35 40 45 

Glu Ala Met Glu Phe Gly Leu lie Asp Gly Val Leu Glu Thr Glu Tyr 
50 55 60 

45 

<210> 23 
<211> 16 
<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 



50 



55 



60 



<400> 23 

agaattcgcg gccgct 16 
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<210> . 24 
<2I1> 32 
<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 
<400> 24 

ctcatgcggc cgcgcgcaac gcaattaatg tg 

■\ 

<210> 25 
<211> 32 
<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 
<400> 25 

tcatgcggcc gcgagatcca gttcgatgta ac 

<210> 26 

<211> 21 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 26 

gtggattgat gtgatatctc c 

<210> 27 

<211> 21 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> primer 

<400> 27 

gtaaggatct gagctacaca t 

<210> 28 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 28 

tataccatgg atttgccatc tttg 

<210> 29 

<211> 21 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 29 

atagatctca cctggagcca g 

<210> 30 

<211> 19 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 30 

gagcccatgg caagaggag 
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10 



15 



20 



25 



30 



40 



<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 31 

atagatcttt ctagcttgaa cc 

<210> 32 

<211> 21 

<212> DNA 

<213> artificial sequence 



<220> 

<223> primer 
<400> 32 

tcagccatgg cccctggagg a 



35 <210> 33 

<211> 24 

<212> DNA 

<213> artificial sequence 



45 <220> 

<223> primer 

<400> 33 
50 taagatcttc agtattctgt ttcc 



